Regulation of bile acid synthesis under reconstructed enterohepatic circulation in rats.
Cholesterol 7alpha-hydroxylase (CYP7A1) is regulated by bile acids through the farnesoid X receptor (FXR) mechanism in a negative feedback fashion. However, the fact that CYP7A1 is down-regulated by intraduodenal administration of bile acid, but not by intravenous administration may not be explained only by this mechanism. The aim of this study was to establish a new rat model with reconstructed or simulated enterohepatic circulation to examine if intravenous or portal administration of bile acid can regulate CYP7A1. Under biliary drainage, taurocholate (0 or 6 micromol/h/100g body weight) was administered continuously for 48h into the duodenum (ID-0/ID-6), femoral vein (IV-0/IV-6), or portal vein (IP-0/IP-6) to create a condition in which biliary bile acids were continuously lost, and a similar dose of taurocholate was supplied to the liver simultaneously. CYP7A1 activity and mRNA expression of the ID-0 group were significantly increased compared with the no treatment (NT) group. CYP7A1 activity and mRNA expression of the ID-6 group were suppressed significantly to 41 and 46% of those of the ID-0 group, respectively. In the IV-6 and IP-6 groups, however, enzyme activity and mRNA expression were decreased slightly, but the suppression was not statistically significant. The results suggested that portal as well as intravenous administration of bile acids cannot suppress bile acid synthesis as effectively as intraduodenal administration. It was concluded that an unidentified regulatory factor other than the nuclear receptors may be involved in bile acid synthesis in vivo.